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Progress Report on Work Originally Proposed: Ridgway Scott

1. Maximum-norm estimates for finite element methods.

A general approach was found that unifies the analysis of several
different techniques for treating Dirichlet boundary conditions, giving a
significant simplification over the analysis in [8]. A manuscript reflecting
this entitled "Optimal maximum-norm error estimates for some finite element
methods for treating the Dirichlet problem" has been written jointly with C. I.
Goldstein and will be submitted for publication.

During a visit in Bonn last summer, the proposer learned that Dobrowol-
ski had recently considered the second research problem described in this area
(see original proposal) in a special case, the implicit Crank-Nicolson scheme.
Discussions were had concerning generalization of his results to more practical
schemes, e.g., linearized Crank-Nicolson. Further work in this area will be

pursued.

2. Numerical simulation of nonlinear dispersive waves.

A numerical scheme for an initial - and boundary - value problem that
is fourth-order accurate in both space and time was developed. This was used
to compare solutions of the model equation (2.1) appearing in the original
proposal with experimental data. The flexibility of the computer code allowed
modification of the dispersion (DB) and dissipation (Dl) operators defined
there to fit more closely model assumptions. In this way, it was possible to
explain some observed experimental effects that, at first, appeared to con-
tradict the model. Also, this made it possible to study the effects of dif-
ferent forms of dissipation. A manuscript describing these results entitled

"A comparison of laboratory experiments with a model equation for water waves"”

had been written jointly with J. L. Bona and W. G. Pritchard. This will be

submitted for publication.
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Progress Report on Work Originally Proposed: Mitchell Luskin

1. Approximation of the spectral properties of closed operators.

The proposer has written a paper "Approximation of the spectral proper-
ties of closed operators: the determination of normal modes of a rotating
basin" with Jean Descloux and Jacques Rappaz which contains a complete analysis
of the problems discussed in the original proposal. This paper will appear in

Mathematics of Computation, Jan., 1981.

2. A collocation-Galerkin method for nonlinear first-order hyperbolic systems.

The proposer has established existence and regularity of solutions to
the nonlinear hyperbolic system of equations used to model the flow of gas in a
Pipe. These results give a rigorous justification of assumptions made by pre-
vious researchers on the qualitative nature of the solutions of these equations.
A paper entitled "On the existence of global smooth solutions for a model equa-
tion for fluid flow in a pipe" on this research has been written and will be
submitted for publication.

Further analysis of numerical procedures for gas transmission equations

is planned which will utilize this theoretical work.

3. Finite element methods for hyperbolic systems.

The proposer has written a preliminary report giving optimal order error
estimates for a numerical procedure for a linearization of the shallow water
equations. The current research effort is now being directed to developing a

generalization of this procedure and its analysis to the nonlinear shallow water

equations and to a wider class of boundary conditions.
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